Signature Healthcare Brockton Hospital 
                                                                                                                          CH:BG:1.01


680 Centre Street, Brockton MA 02302 


Standard Operating Procedure for ABL835
                                                                                                               Effective 4/10/17



I. PRINCIPLE:
The ABL 835 is used for the performing of whole-blood analysis of the following parameters: pH, pCO2, pO2, tHb, sO2, FO2Hb, FCOHb, FMetHb, Potassium, Sodium, Glucose, Chloride, Lactate, and Ionized Calcium. These results are obtained by the use of electrochemical electrodes and a spectrometer.

The parameters measured by the ABL 835 are important in maintaining adequate ventilation of the patient and in assessing acid-base balance. 

A.  Electrodes:
1. The reference electrode is used in the measurement of blood pH and electrolyte parameters. The reference electrode maintains a stable fixed potential against which other potential differences can be measured.  The electrode is made from an Ag rod coated with AgCl to provide the Ag/Ag+ equilibrium and determine the reference potential.

2. The pH electrode is a pH-sensitive glass electrode.  The pH-sensitive glass membrane is located at the tip and seals the inner buffer solution with a constant and known pH.  A difference in the ion exchange at each surface of the membrane (metal ions of the glass electrode membrane and hydrogen ions of the solutions) causes a potential to develop.  This potential is proportional to the difference in pH of the two solutions.  

3. The Reference electrode maintains a stable, fixed potential against which other potential differences can be measured.  The potential is not altered by sample composition.
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These reactions are possible because the electrode is made from an Ag rod coated with Ag to provide the Ag/Ag+ equilibrium and determine the reference potential.

4. The pCO2 electrode is a combined pH and Ag/AgCl reference electrode mounted in a plastic jacket, which is filled with a bicarbonate electrolyte.  A silicone membrane molded on nylon net covers the jacket.  The net both reinforces the silicone membrane and serves as a spacer in order to trap a thin layer of the electrolyte between the membrane and the glass tip of the electrode.  The electrode also contains glycerol to prevent collection of air bubbles in the electrode jacket thus improving electrode stability.

The membrane allows any uncharged molecules of CO2, pO2, N2 to pass through it.  Charged ions such as H+ will not pass.  Dissolved CO2 from the sample will diffuse into the thin layer of bicarbonate electrolyte until equilibrium is reached.  This produces carbonic acid, which then dissociates, causing the release of H+ ions.  The change in H+ concentration on one side of the pH-sensitive glass membrane affects the potential difference across the glass membrane.  This change in potential is measured by a voltmeter.

5. The pO2 electrode is an amperometric electrode, which consists of a silver anode; platinum cathode and Ag/AgCl reference band, all protected by an electrode jacket, which is filled with electrolyte solution.  At the tip of the electrode jacket an oxygen-permeable membrane protects the Pt cathode from contamination and is covered on the inner side with Pt-black. The electrode chain is polarized with constant voltage of 630mV.  Oxygen from the sample diffuses across the membrane into the electrolyte and is reduced on the cathode.  Some of the O2 only partially reduces.  In the presence of Pt- black, H2O2 produced by the incomplete reduction of O2 at the cathode is immediately decomposed.  This oxygen is then reduced at the cathode.  The reduction of oxygen produces a flow of electrons (an electrical current).  The size of this current is proportional to the amount of oxygen and measured by the amperemeter.

6. CO2 is defined as the partial pressure of CO2 in a gas phase in equilibrium with the blood.  Blood pCO2 is measured with a modified pH electrode with a silicone membrane added to allow only CO2 to pass through it.  As CO2 diffuses across the electrode membrane, the pH of the electrode buffer changes and is measured.  pO2 is defined as the partial pressure of oxygen in a gas phase in equilibrium.  Blood PO2 is measured with a Clark electrode with an oxygen-permeable membrane.  Oxygen from the sample diffuses across the membrane into the phosphate buffer electrolyte solution and is reduced at the cathode.  The circuit is completed at the anode where silver is oxidized.  The amount of current produced is proportional to the PO2.

7. The K electrode is an ion selective electrode that’s sensing element is a PVC membrane containing a potassium-neutral ion carrier.  The ion sensitive membrane is covered with a cellophane membrane in order to protect it from the sample.  The electrolyte has a constant and known concentration of potassium ions.  When a sample is brought in contact with the electrode, a potential develops across the PVC and cellophane membranes.  The potential depends on the difference between the potassium in the electrolyte and the sample.  

8. The Na electrode is an ion-selective electrode whose sensing element is a Na+-sensitive ceramic pin contained in the tip of the jacket.  The electrode has a constant and known concentration of sodium ions.  When a sample is brought in contact with the electrode, a potential develops across the ceramic pin.  The potential depends on the difference between the sodium in the electrolyte and the sample.

9. The Ca electrode is an ion-selective electrode that’s sensing element is a PVC membrane containing a calcium-neutral ion carrier.  The ion sensitive membrane is covered with a cellophane membrane in order to protect it from the sample.  The electrode has a constant and known concentration of calcium ions.  When a sample is brought in contact with the electrode, a potential develops across the PVC and cellophane membranes.  The potential depends on the difference between the calcium in the electrolyte and the sample.

10. The Cl electrode is an ion-selective electrode that’s sensing element is a PVC membrane containing a chloride ion carrier.  The ion-sensitive membrane is covered with a cellophane membrane in order to protect it from the samples.  The electrolyte has a constant and known concentration of chloride ions.  When a sample is brought in contact with the electrode, a potential develops across the PVC and cellophane membrane.  The potential depends on the difference between the chloride in the electrolyte and the sample.

11. The glucose and lactate electrode consists of a silver cathode and a platinum anode protected by an electrode jacket, which is filled with electrolyte solution.  At the tip of the electrode there is a multi-layer membrane.  The three layers consist of an outer membrane layer permeable to glucose or lactate, a middle enzyme layer, and an inner membrane layer permeable to H2O2.  A polarization voltage of 625mV is applied to the electrode chain and the current through the chain is measured by an amperemeter.  Glucose or lactate molecules are transported across the outer membrane of the multi-layer membrane.  The enzyme glucose oxidase or lactate oxidase, which is in the middle layer, converts the glucose or lactate to gluconic acid or pyruvate and H2O2. The H2O2 produced by the enzyme reaction is transported across the inner membrane to the Pt anode. When a potential is applied to the electrode chain, the oxidation of H2O2 produces an electrical current proportional to the amount of H2O2, which in turn is directly related to the amount of glucose or lactate.

Brockton Hospital Laboratory reports results for : pH, pCO2, pO2, sO2, FCOHb, FMetHb, Lactate, and Ionized Calcium. 
B. Oximetry:

The ABL 835 also measures all the Oximetry parameters.  These include total Hemoglobin concentration in blood (cHb), oxygen saturation of hemoglobin in blood (sO2), oxyhemoglobin fraction in total hemoglobin (FO2Hb), carboxyhemoglobin fraction in total hemoglobin (FCOHb), methemoglobin fraction in total hemoglobin (FMetHb) and deoxygenated hemoglobin in total hemoglobin (FHHb).  Brockton Hospital Laboratory reports results for carboxyhemoglobin and methemoglobin only.

The optical system is based on a 128-wavelength spectrophotometer with a measuring range of 478 – 672 nm.  The spectrometer is connected via an optical fiber to a combined hemolyzer and measuring chamber.  The absorption recorded at each wavelength contains contributions from each of the compounds in the sample.  The magnitude of that contribution is determined and thereby the concentration of each compound in the sample.

1. Total hemoglobin is calculated in the ABL 835 as follows:

ctHb = cO2Hb + cCOHb + cHHb + cMetHb 

2. Oxyhemoglobin is a hemoglobin in which each heme group is associated with one molecule of oxygen and in which iron remains in the ferrous state and is calculated in the ABL 835 as follow:


FO2Hb = cO2Hb / ctHb

3. Carboxyhemoglobin is hemoglobin in which CO combines with it.  This molecule impairs oxygen transport in the blood through two mechanisms.  The affinity of hemoglobin is over 200 times greater for CO than it is for oxygen; exposure to even low concentrations of CO can reversibly inactivate a significant percent of the oxygen-carrying capacity of blood.  Further, a change in the oxygen dissociation curve towards the left has an inhibiting effect on the release of oxygen in the body tissue.  FCOHb is calculated in the ABL 835 as follows:


FCOHb = cCOHb / ctHb  

4. Methemoglobin is a derivative of hemoglobin in which the ferrous ion is oxidized to the ferric state and is calculated in the ABL 835 as follows:



FmetHb = cMetHb / ctHb

5. Deoxyhemoglobin is a Hb with iron unassociated with oxygen or CO; iron is in the ferrous state and is calculated in the ABL 835 as follows:



FHHb = cHHb / ctHb

6. Oxygen saturation of hemoglobin is the amount of oxyhemoglobin expressed as a fraction or a percent of the amount of tHb able to bind oxygen and is calculated in the ABL 835 as follows:

sO2 = cO2Hb / ceHb                ceHb = cHHb + cO2Hb (effective hemoglobin)

7. Fetal hemoglobin is calculated in the ABL 835 as follows:



FHbF = cHbF / ctHb

8. Total Bilirubin is calculated in the 835 as follows:



ctBil(P) = ctBil(B) / 1( Hct(calc)



ctBil(P) = concentration of total bilirubin in plasma

ctBil(B) = concentration of diluted plasma bilirubin after sample hemolyzation



Hct(calc) = calculated hematocrit
II.
REAGENTS AND SUPPLIES

A. Calibration Solutions S1820 and S1830 – calibrates pH, electrolyte and metabolite electrodes



 S1820 (pH 7.40) and S1830 (pH 6.80) 
1. Storage/Stability: store between 2 - 25(C, stable until expiration date on container.  After opening stored between 2 - 25(C, stable for 8 weeks

B.   Rinse Solution S4870 – used to rinse ABL 835 after sampling or calibrating
1. Storage/Stability: store between 2 - 25(C, stable until expiration date on container.  After opening stored between 2 - 25(C, stable for 1 month

C.   Cleaning Solution S8370 – cleans the ABL 835

1. Storage/Stability: store between  2 - 25(C, stable until expiration date on container. Once opened and  Cleaning Additive added stable for 3 months at room temp

D.   tHb Calibration Solution – calibrate the curvette optical path length in the ABL 835

1. Storage/Stability: store between 2 - 25(C, stable until expiration date on container




Use immediately after opening

E.   Gas Mixtures (Gas 1 and Gas 2) – calibrating gases for the pCO2 and pO2 electrode

GAS 1 contains 74.64% N2, 5.6% CO2 and 19.76% O2.

GAS 2 contains 88.78% N2, 11.2% CO2 and <0.04% O2.  
1. Storage/Stability: store between 2 - 32(C, stable until expiration date on  cylinder

F.   Electrolyte Solution (within the electrode) 

1. Storage/Stability: 
a. Glucose electrode store between 2 - 25(C, stable until  expiration date

b.   Lactate electrode store between 2 - 10(C stable until expiration date

c.  All other electrode store between 2 - 32(C stable until expiration date

G.  Hypochlorite Solution S5362 – for protein removal and decontamination 

1. Storage/Stability: keep in dark place at 0 - 8(C, stable until expiration date


 Once open, return to the dark place at 0 - 8(C, keep the bottle tightly    capped to avoid contamination and decomposition

H.   906-016 Clot Catchers are placed between the capillary tube and the inlet on   the analyzer.  The specimen must pass through the clot catcher before entering the analyzer
I. Electrode Membranes

1. Storage/Stability: Store at 2 - 32(C until expiration date for Reference, pO2, pCO2 and Ca membranes.
2. Storage/Stability: Store at 2 - 10(C until expiration date for Lactate membranes.

III.
SPECIMEN:

A. Collection:

Patient Identification: Prior to collecting the patient sample, the patient identity must be verified by comparing the full name and medical record number on the specimen label with the patient’s wristband.  Outpatient identity may be verified by verbally confirming full name and date of birth with the patient.

For specimen collection procedures and patient preparation, refer to:

1. Arterial Blood Gas Sampling Procedure – located on Sig Net > Respiratory Policies and Procedures > Blood Gas Lab
2. Capillary Puncture Procedure – located on the S drive > LAB > Clinical Support > Clinical Support Policies and Procedures 207
B. Sample Volume Requirements:

1. Syringe:    195 or 95 uL

2. Capillary:  195 or 95 uL

3. Vacutainer (Sodium Heparin): 195 or 95 uL
C. Anticoagulants:

Balanced heparinate is the only acceptable anticoagulant, preferably in dry form, in concentrations from 10 - 250 IU/ml in the final sample volume.

D. Stability, Handling and Storage:

All samples for Lactate, Ionized Calcium, venous blood gas analysis and arterial blood gas analysis must be labeled and testing should be performed immediately after collection.  If this is impossible, store the sample at room temperature for not greater than 30 minutes.  Venous blood gas samples may be stored on ice for up to 60 minutes.
Samples with expected pO2 values greater than room air should be analyzed immediately.  
Before analysis, the sample should be mixed thoroughly by inverting vacutainer tube or syringe or rolling it between your fingers (~20 times). 
For capillary tube hold each end of the tube and mix sample with a flea (mixing wire) and a magnet by pulling the flea along the full length of the tube with the magnet while rotating capillary tube at the same time. Place a clot catcher on the capillary tube in the inlet port prior to analysis. 

E. Criteria for an Unacceptable Specimen: 

1.
Air bubbles that are not promptly removed from the blood gas sample will result in gas equilibration between the air and the blood.  The pCO2 of room air is near zero and the pO2 near 150 mmHg.  The longer air bubbles remain in the sample, the more equilibration occurs causing the pO2 to approach near 150 mmHg and lowering the pCO2 with a subsequent increase in pH.  Discard samples stored with air bubbles and obtain a new blood sample.

2.
 Blood clots in capillary samples are to be removed before inserting blood into the blood gas analyzer.  Blood clots will interfere with the proper functioning of the analyzer, as well as affect the accuracy of the analyzed results.  If you cannot remove all clots, obtain a new blood sample.  Clot catchers must be used for capillary specimens.

3. 
Blood that is not immediately analyzed will continue to consume oxygen and produce pCO2 affecting the accuracy of the analyzed results.  Blood samples that are not measured within 30 minutes are to be discarded and a new sample obtained.  Venous blood gas samples may be stored on ice for up to 60 minutes.
4.
 Samples diluted with flush solution are not to be reported and a new sample obtained.  Diluted samples will result in an artificially low Hb, pCO2 and B.E.  When the Hb is one gram lower than the previous sample, the pCO2 and B.E. are decreased by 1 mmHg and 1 mmol/L respectively, obtain a new blood sample.

F. Limitations and Interferences:
A.  The following limitations should be taken into consideration:
The ABL800 FLEX analyzers are designed for measurements of adult and fetal

hemoglobin with normal spectrum characteristics. Some spectra deviate from the normal characteristics, e.g. for certain hemoglobinopathies and the ABL800 FLEX analyzers do not compensate for this.
1. CAUTION - Fulfillment of user-specific analytical needs
The user should review the analyzer performance data to assure that the

performance fulfills the user-specific analytical needs.
2. WARNING – Clinical decisions
The validity of the test results from this instrument must be carefully

examined by a clinician and related to the patient’s clinical condition,

before any clinical decisions are taken on the basis of the test results.
3. CAUTION - Risk of erroneous results
Always meticulously follow the sampling procedures described in chapter

12: Sampling in the ABL800 FLEX Operator’s Manual. Failure to follow these procedures may introduce clots or air bubbles in the sample and yield erroneous results.
B.  The following substances are known to affect or interfere with measurements on

      the ABL800 FLEX analyzers.
1. Halothane (anesthetic) may give unreliable pO2 results.

2. Lipid Therapy (treatment) may interfere with OXI measurements; after measurement on blood from a patient who has received lipid therapy it may be necessary to clean the analyzer using the cleaning program.

3. Methylene blue, HiCN medication may interfere with the OXI measurements.

4. Anions: Br − , I , and Cl (drugs) causes erroneously high cCl- results.
5. Anticoagulants that contain sodium salts will give erroneously high cNa+  results.  Sodium fluoride with or with EDTA and oxalate (di Na) influence cGlu results.  Sodium fluoride gives erroneously high cNa+ and low cCa2+, cGlu and cLac results.  Tri sodium citrate influences cNa+ , cK+ and c Glu results.
Therefore, Radiometer recommends the exclusive use of heparin as an anticoagulant. Solutions containing organic preservatives may damage the ion-selective membranes of cK+ and cGlu electrodes.

Do not use EDTA, as it leads to erroneous pH, pCO2, cNa+, cK+ and cCa2+ results.  Use of EDTA will also affect subsequent measurements on the Ca electrode and it will reuse the lifetime of this electrode.
6. Thiocyanic acid (degradation product from treatment with nitroprussid.  Also produced in thiosulphate treatment of cyanide poisoning) causes erroneously high cGlu and cLac measurements.
7. Glycolic acid (ethyleneglycol degradation product) caused erroneously high cLac measurements.

8. Sampling some substances using the “other fluids” sample type may affect subsequent measurement of human blood or quality control solutions; including the following substances: Fluids that form complexes with the analyzer solutions (calcium), high viscosity fluids, hydrophobic fluids, reactive fluids. 

9. Carboxymethyl cellulose (CMC), found in some auto-venting arterial blood samplers, can dissolve into the sample and give erroneously low cCa2+ results.

10. Galactose, glucosamine, maltose, mannose and xylose cause erroneously high cGlu measurements.

Refer to Interference Tests in chapter 5 of the ABL800 FLEX Reference Manual for detailed information on interference testing.
IV. 
CALIBRATION:

The calibration process determines and checks the accuracy with which the ABL 835 analyzer measures its parameters.  The process is therefore important in ensuring the reliability of results. Calibration of the ABL 835 analyzers is performed using solutions and gases of known concentration, for each of the measured parameters.

A. 1-point: Measures each parameter on one solution and/or gas of known composition, giving one value per parameter.  Gives the Drift 1 and status values of the electrode.  
B. 2-point: Measures each parameter on two different solutions and/or gases both of known composition, giving two values per parameter.  Gives the Drift 1, Drift 2 values and the status, sensitivity of the electrode.
C. 1-point gas: Measures pCO2 and pO2 on one gas mixture of known composition, giving one value per parameter.  Gives Drift 1 of the electrodes.  

D. tHb:    Calibrates the spectrophotometer.  


Automatic calibrations occur in the ABL835 at the following scheduled intervals:


Gas Cal 1-point
 0.5-hour interval


1-point Cal 

4-hour interval


2-point Cal

 8-hour interval


tHb Cal 

3-months interval – performed by operator

Refer to the ABL835 Calibration procedure in this manual for detailed information on reviewing and performing calibrations.

VI.
QUALITY CONTROL: 

Three levels of quality control are run on the ABL825: acidemia, normal, alkalemia.  Once an ampoule is opened, its gas phase begins to immediately equilibrate with the air in the atmosphere.  In the event that the results obtained infer a detection of trend for corrective action, refer to the Troubleshooting Procedures.

A. Quality Control Material:

AUTOCHECK is an aqueous quality control (QC) system that is intended to evaluate the accuracy of blood gas, oximetry and electrolyte analyzers.

1.
Level 1 – Acidemia (S7735)


Use for quality control (color-coded red)

2.
Level 2 - Normal (S7745)


Use for quality control (color-coded yellow)

3.
Level 3 - Alkalemia (S7755)

                 

Use for quality control (color-coded blue)
B. Storage/Stability:
When stored at 2 - 25(C the solution is stable until expiration date on the box.  The AutoCheck solution is stable for 14 days in the carrousel in the analyzer.  Ampoules should be conditioned at least 5 hours and a maximum of 24 hours at a constant temperature between 18 - 32(C before use.  The solution is light and heat sensitive.  Do not store in direct sunlight or on top of the analyzer.
At the end of each month, QC data is automatically uploaded to WDC at Radiometer where statistical data is calculated, evaluated and peer composite compared.  Lot Numbers are used for approximately 1 year.  2-3 weeks before a new lot number is put into use, 20 samples (10 on each analyzer) of the new Lot Numbers are run so that statistical ranges can be determined by the time the new Lot Numbers are put into use.  

C. Frequency of QC:

AUTOCHEK controls are run at 8-hour intervals; one level of control is performed every 8 hours. The timing of QC is staggered so both analyzers will not be performing QC at the same time.

0700; 0730      Level1 

1500; 1530      Level 2

2300; 2330      Level 3

To start an unscheduled AutoCheck measurement, press the following touch-keys:
Analyzer Status > Quality Control > highlight the Level you wish to run

Select > Select RUN AC ampoule at the bottom of the screen.
QC should be performed:

1. One level every 8 hours of patient testing

2. After remembraning or replacing an electrode

3. After tHb calibration is performed

4. Any time a technologist questions a patient result or performance of the analyzer
D.
QC Tolerance Limits:



Acceptable ranges are set in the analyzer and in the LIS.

If one or more parameters are out of range, the instrument will automatically repeat the control Level once.  If the parameter is still out of range results for that parameter are not reportable.  Troubleshooting by the operator is required and the control Level must be manually repeated.  

E.
Troubleshooting:

If the Quality Control results are outside the designated +/- 2SD range (control range), the blood gas analyzer may be used but the parameters which are out of range in not reportable until appropriate corrective action has been taken and documented on the corrective action forms.  After corrective action is taken, the Quality Controls must be manually repeated.  



Follow the guidelines below for troubleshooting QC:
1. Perform any pending actions: ex: remembraning of electrodes, protein removal.

2. Perform a manual 2 point calibration

3. Perform tHb calibration if oximetry QC out of range

4. Clean affected parameter electrode connection

5. Clean affected parameter electrode chamber with cotton swab

6. Remembrane affected parameter electrode
7. Call technical service for assistance

VII.
BLOOD GAS ANALYSIS


A. Syringe and Vacutainer Sample Analysis
1. Check that the analyzer is in the ready mode.
2. Gently mix the sample 20 times by inversion or rolling syringe between your palms.
3. Lift the syringe inlet flap
4. Select a syringe blood sample mode/appropriate tests to be performed (Refer to green slip or specimen label for ordered tests.)
5. Open the sample
6. Syringe: Position the syringe tip into the inlet. 

Vacutainer: Remove the cap and hold the tube over the inlet.

7. Press the Start touch-key.

8. The needle will move out of the inlet into the syringe to aspirate the sample.
(The Patient Identification screen appears but will remain after aspiration is complete.)
9.  When prompted by the analyzer, remove the sampling device, cap sample immediately and close the inlet flap.

10. Scan the sample barcode by holding the sample horizontally in front of the barcode reader.  Verify the patient demographic information against the tube.
11. Move the cursor to the sample type tube and select the appropriate sample from the list on the right hand side of the screen.

12. Move the cursor to the temperature field and edit to the patient temperature noted on the green slip if necessary.  Refer to the temperature conversion chart on the white refrigerator to the left of the analyzers to convert Fahrenheit to Celcius.
13. The Patient Result screen appears automatically when the analyzer has finished measuring. If in the process of entering Patient ID information, a Results touch-key appears, you may select this to review results.
NOTE: if the result screen closes before you can view the results, results may be access by selecting MENU>Latest Result or LOGS >Patient Results
14.
Results will automatically cross to the LIS

15.
All results are available to the physician promptly.  All critical, STAT and Urgent results must be called to the patient location. 

B. Capillary Sample Analysis

1. Check that the analyzer is in the ready mode.
2. Thoroughly mix the sample.
3.  Lift the capillary inlet flap.
4. Position the clot catcher into the inlet.

5. Open the capillary tube cap
6.  Position the capillary into the clot catcher
7. Select a syringe blood sample mode/appropriate tests to be performed (Refer to green slip or specimen label for ordered tests.)

8. Open the sample
9. Syringe: Position the syringe tip into the inlet. 

Vacutainer: Remove the cap and hold the tube over the inlet.

10. Press the Start touch-key.

11. The needle will move out of the inlet into the syringe to aspirate the sample.

(The Patient Identification screen appears but will remain after aspiration is complete.)

12.  When prompted by the analyzer, remove the sampling device, cap sample immediately and close the inlet flap.

13. Scan the sample barcode by holding the sample horizontally in front of the barcode reader.  Verify the patient demographic information against the tube.
14. Move the cursor to the sample type tube and select the appropriate sample from the list on the right hand side of the screen.

15. Move the cursor to the temperature field and edit to the patient temperature noted on the green slip if necessary.  Refer to the temperature conversion chart on the white refrigerator to the left of the analyzers to convert Fahrenheit to Celcius.
16. The Patient Result screen appears automatically when the analyzer has finished measuring. If in the process of entering Patient ID information, a Results touch-key appears, you may select this to review results.
            NOTE: if the result screen closes before you can view the results, results may be access by selecting MENU>Latest Result or LOGS >Patient Results
14.
Reportable results will automatically cross to the LIS

15.
Once verified in the LIS, all results are available to the physician, nurse and respiratory therapy. All critical, STAT and Urgent results must be called to the patient location. 

VIII.
RESULTS:

.   
A.  Reviewing Results
1. Review results on the analyzer screen for flags

2. Hit the Message or Notes button on the bottom of the screen for a 


            description of each flag

3. Common Analyzer flags

a. Results beyond the normal range will have a one headed arrow. 

b. Critical values will have a two headed arrow.

c. Results beyond the reportable range will have a three headed 

arrow.

d. Results with “?” marks associated with them indicate an issue and are not reportable.  Highlight the error on the message screen and then hit the “troubleshoot” button on the bottom of the screen for assistance with troubleshooting the error.

e. Results with “!” marks associated with them indicate an issue and   are not reportable.  Highlight the error on the message screen and then hit the “troubleshoot” button on the bottom of the screen for assistance with troubleshooting the error.

4. Repeats

a. Critical low values that do not match previous results must be   repeated to verify.

b. Results below the reportable range must be repeated to verify.

c. For patients on room air, the pO2 and pCO2 results combined cannot be greater the 150.  If this occurs, repeat the specimen.  If the combined value is still greater than 150, verify the instrument is working properly by repeating a level of QC.  Request a new specimen.
d. Whenever the technologist is questioning a result.

If the specimen is QNS to repeat enter a footnote stating “QNS for repeat analysis”.
NOTE:  pO2 and pCO2 results are affected when exposed to air.  Keep this in mind when you are required to repeat these parameters.  Initial results will always be the most accurate.
     B.   Verifying Results in LIS
1. After the sample is run and SID/Sample Type/Temperature are enter into the analyzer.
2. Results will come across the “Radiance” interface.
3. The temperature will cross from the analyzer.
4. Free text in the collection site, this can be found on the green slip.
5. The remaining information from the green slip (filled out by respiratory or nursing) will have to be manually entered into Meditech following steps 6 through 13.
6. While in the interface result entry screen, click the “Edit” button at the bottom of the screen
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7. Then select “Add test”

8. Look at the green slip to see which test that you need to order.
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9. Order the test by entering “ABG” or “VBG” in the “Test” field and then hitting F9. 

10. Compare the test on the green slip with the list of test options in Meditech and select the appropriate test from the list.
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11. The selected test will appear in the test field, then hit “OK” on the bottom right hand side of screen.
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12. Enter the values from the green slip into Meditech.  Anything left blank will need “NP” to be entered to get the sample into complete status.

Review and verify.

C.  Result Ranges:

	
	REFERENCE
	UNITS
	CRITICAL
	REPORTABLE

	ARTERIAL

pH

pCO2

pO2

SO2

HCO3


	7.35 - 7.45

35 - 45

80 – 100

40 – 90 (1-2 days old)

94 – 100 (>2 days old)

22 - 28
	mmHg

mmHb

%

mmol/L
	<7.20      >7.65

<20         >65

≤40

<75
	6.772 – 7.827

5.2 – 108.0

33 – 650

3.7 – 100.0

	VENOUS

pH

pCO2

pO2

SO2

HCO3


	7.32 – 7.43

41 – 51

30 – 40

60 – 80

22 - 29


	mmHg

mmHg

%

mmol/L


	<7.20      >7.60

<25         >60


	6.772 – 7.827

5.2 – 108.0

33 – 650

3.7 – 100.0

	CAPILLARY

pH

pCO2

pO2

SO2

HCO3


	7.37 – 7.43

37 – 43

>90

85 - 100

22 - 26


	mmHg

mmHg

%

mmol/L


	
	6.772 – 7.827

5.2 – 108.0

33 – 650

3.7 – 100.0

	CO-Oximetry

CoHb

MetHb
	Non – smokers = 0.5-1.5%

Smokers = 4 – 5%

Heavy Smokers = 8 – 9%

1 - 2 
	%

%
	Critical = >9.9%

Toxic = >20%

Lethal = >50%

>10.0
	0.0 – 52.2

0 – 31



	Lactate


	0.4 – 2.0
	mmol/L
	>2.0
	0.0 – 26.0


IX. MAINTENANCE 

A maintenance log is provided for each analyzer to be completed by each shift.  Check off each item as it is completed.  
Refer to the ABL 835 Maintenance Procedure in the manual for frequency and instructions of all replacements and maintenance procedures.  There is also a quick guide available at the bench for instructions.
X. TROUBLESHOOTING

Refer to the ABL800 User's Guide for assistance with troubleshooting the analyzer.

XI.
PROFICIENCY TESTING
Proficiency material will be provided by CAP. 5 samples will be received 3 times per year for blood gases and oximetry.  Proficiency testing will be performed by technologists who perform patient testing.
In addition to the above proficiency testing, Quality Cross check surveys will be performed bi-annually to ensure the two blood gas analyzers produce comparable results.

XII.  
BACK UP TESTING
In the event that both ABL 835 analyzers are down specimens will be sent to Good Samaritan Hospital for testing.

NOTE: Good Sam requires specimens stored >20 minutes to be on ice.

1. Notify the Chemistry Supervisor or Supervisor on call if both analyzers are down.

2. Call Good Samaritan Blood Gas department at 1-508-427-3104 to notify 

them you will be sending a specimen.

3. Call Courier for pick up and inform them that you have a STAT pick up to 

go to Good Samaritan hospital Laboratory.

4. Package specimen for transport.  

a. Put primary container (tube) inside biohazardous bag with ice.  

b. Place biohazardous bag inside a second biohazardous bag with 
absorbent material.

c. Place biohazardous bag inside rigid container and seal with 
biohazard label on the outside.

d. Include requisition with appropriate test ordered and contact 
information (name, phone and fax numbers) for results.
XIII.
 REFERENCES:

1. Operator's Manual for ABL800 FLEX.  Publication: 201510,  Ed. F. Code No. 994-909.
2. Reference Manual for ABL800 FLEX.  Publication: 201510,  Ed. FL Code No. 989-963.

3. Tietz Clinical Guide to Laboratory Tests, Fourth Edition C 2006.

1

